Development and evaluation of endothelin-A receptor (radio)ligands for positron emission tomography.
The expression and function of endothelin (ET) receptors are abnormal in cardiovascular diseases, tumor progression, and tumor metastasis. A previously reported promising radioligand for positron emission tomography (PET) based on the non-peptide ET(A) receptor antagonist PD 156707 showed specific binding to target receptors in the myocardium but high accumulation in bile and intestine, probably because of its high lipophilicity. In this study we describe the synthesis of a series of fluorinated derivatives with hydrophilic building blocks. All compounds were evaluated as high affinity ET(A) receptor ligands (16, 17, 23-26, K(i) = 1.4-7.9 nM) with high subtype selectivity over the ET(B) receptor. [(18)F]3-Benzo[1,3]dioxol-5-yl-4-{3-[1-(2-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy}ethyl)-1H-[1,2,3]triazol-4-ylmethoxy]-4,5-dimethoxybenzyl}-5-hydroxy-5-(4-methoxyphenyl)-5H-furan-2-one ([(18)F]17) was synthesized as one of the radioligands of this series that possesses a higher hydrophilicity and an excellent stability in human serum. Improved clearance properties and specific uptake in target organs have been confirmed by biodistribution studies and small animal PET imaging.